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SEALING DEVICE BETWEEN BLADE STAGES 
AND A ROTARY DRUM, PARTICULARLY FOR 
PREVENTING LEAKS AROUND THE STAGES OF 

STRAIGHTENER BLADES 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a device for ensuring 
a sealing action between blade stages and a drum rotat 
ing with respect thereto. It can be used in aircraft en‘ 
gine compressors. 

DISCUSSION OF THE RELATED ART 

Such machines have a drum-like rotor and a stator 
surrounds the latter so as to de?ne therewith an annular 
gas ?ow stream or ?lament. The latter is occupied by 
mobile blade stages rotating with the rotor and which 
alternate with ?xed blade stages connected to the stator 
and which serve to straighten the gas ?ow following 
the passage of the latter through the sideways inclined 
mobile blade stages. 

It is appropriate for the ?xed blades to extend over 
virtually the entire thickness of the annular stream or 
?lament in order to prevent the gases leaking between 
the edge of the blades and the rotor. However, the 
operating conditions of the motor and in particular the 
temperatures vary considerably under different operat 
ing conditions and different thermal expansions could 
give rise to friction with catastrophic consequences for 
the rotor on the edges of the ?xed blades. It is therefore 
necessary to accept a minimum clearance at this loca 
tion, which implies relatively signi?cant ef?ciency 
losses. 
A design adopted in a motor or engine which has 

already been constructed is assumed to give better re 
sults by almost entirely preventing leaks. It is shown in 
FIG. 1 and the ?xed blades 1 of each stage have their 
side edges 2 joined by a ring 3. The rotor 4 rotating 
about the axis X is then formed by a ferrule 5, whose 
generatrix is substantially rectilinear, in order to avoid 
stress concentrations, and on which are formed circular 
?anges containing recesses 7 for the insertion of the feet 
8 of mobile blades 9. Reinforcements 10 extend between 
consecutive ?anges 6 and the opening of the rings 3 are 
?ush, so as to form with the outer faces 11 of the ?anges 
6 a substantially smooth, continuous surface, which 
permits a regular ?ow in the stream or ?lament. The 
bottom of each reinforcement 10 carries circular crests 
12 directed towards the rings 3. The latter are covered 
with an easy wear material 13, which can be a honey 
comb structure. The height of the crests 12 and the 
thickness of 'the material 13 are chosen in such a way 
that the crests 12 rub against the material 13 and erode 
it when the engine rotates so as to form a labyrinth seal, 
where the clearances are very small. This should sub 
stantially prevent any gas circulation through the rein 
forcements 10. However, reality is different, because 
successive machine servicing operations take place 
under always slightly differing conditions, particularly 
with regards to the position of the rotor with respect to 
the ?xed blades 1 and the erosion of the wear material 
13 continues, so that the clearance formed between the 
labyrinth seal is increased and leaks then occur. More 
over, cavities de?ned in the reinforcements 10 by the 
rings 3, the ?anges 6 and the wear material 13 give rise 
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2 
to ?ow turbulence, even in the absence of leaks. There 
fore this device suffers from disadvantages. 

SUMMARY OF THE INVENTION 

The present invention is original in that the seals 
carried by the rings extend up to the transverse faces of 
the reinforcements. More speci?cally, it is constituted 
by blade stages in an annular gas ?ow ?lament and a 
drum partly de?ning the ?lament and rotating with 
respect to the blades about an axis coinciding with a 
longitudinal direction of the ?lament, the blade stages 
being terminated by rings, which are ?ush in circular 
reinforcements of the drum de?ned by two transverse 
faces and is characterized in that the rings carry two 
circular slots each housing a seal, the slots being open 
towards one of the respective transverse faces and being 
provided with means for forcing the seal out of the slots 
and for pressing them against the transverse faces. 

This assembly makes it possible to obtain a perfect 
seal between the annular ?lament and the reinforce 
ments, which can no longer serve as an outlet for leaks. 
The seals are preferably located as near as possible to 
the walls de?ning the annular ?lament, so as not to 
produce there excessive variations of turbulence gener 
ating sections. They are moved away by means such as 
springs (particularly with a circular plate) towards the 
transverse faces and with an adequately low force to 
prevent excessive friction and corresponding wear and 
with an adequate flexibility to ensure that the effect of 
the variations of the longitudinal positions between the 
?xed and mobile parts is insensitive. With regards to the 
radial variations, they have no influence, because the 
joint only slides on the transverse faces. 
An advantageous embodiment is obtained if the 

means for forcing back the seals are ?exible, elastic, 
compressed bristles between the seal holder sliding in 
the slots and to which are ?xed the seals and the bot 
toms of the slots. The ?exible, elastic bristles can advan 
tageously constitute the seals and extend up to the trans 
verse faces. 

Circular sealing seal or gaskets are already known 
which are subject to a longitudinal force in this ?eld, 
but these are rigid seals having two concentric lips 
de?ning a chamber, which must be supplied with pres 
surized gas so that the lips do not rub on the transverse 
face in front of which they extend. Larger leaks than in 
the invention are consequently inevitable and the pres 
surized gas supply for each of these seals represents a 
costly operation. 
The invention can be improved by having detachable 

abutments carried by the rings for retaining the seal in 
the slots in certain operating states, particularly during 
engine acceptance tests. 
To obtain a better regulation of the position of the 

seals and more uniform stresses thereon, it may be de 
cided to form the rings from two mutually mobile parts 
in the longitudinal direction of the ?lament, one being 
?xed to the blades and the other carrying the slots and 
the seals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in greater detail here 
inafter relative to non-limitative embodiments and with 
reference to the attached drawings, wherein: 
FIG. 1 illustrates the already described, prior art 

sealing device; 
FIG. 2 illustrates a detailed view of the invention. 
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FIGS. 3 and 4 illustrate two special embodiments of 
the invention; 
FIG. 5 illustrates another seal usable for the inven 

tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The reinforcements 10 of FIG. 2 have a smooth, ?at 
bottom free from crests and are de?ned by two planar, 
circular transverse faces 14 of ?anges 6. The straight 
(cylindrical or conical) ferrule 5 ensures a good unifor 
mity of stresses. The rings 3 are essentially constituted 
by plates 16, which extend in front of the reinforce 
ments 10 and virtually up to the transverse faces 14. The 
?xed blades 1 are connected to their external faces, 
while their internal faces carry ?exible collars 15, which 
occupy part of the reinforcements 10 and can be in one 
piece with the plates 16 or welded thereto. The original 
shape of the collars 15 is rectilinear and oblique in a 
order to move away in clearly de?ned manner from the 
plates 16, as indicated by the dotted lines. They are then 
deformed during the assembly of the machine so as to 
be moved towards the plates 16 and so as to form there 
with circular slots 17, which open towards the trans 
verse faces 14. Each of the slots 17 receives a U-section 
seal holder 18, which contains a circular joint 19, whose 
free end projects beyond the seal holder 18 and the 
respective slot 17 in order to rub against one of the 
transverse faces 14. This is obtained by means of leaf 
springs 20 slid into the slots 17 between their bottom 22 
and the bottom 21 of the seal holder 18. The application 
force of the seals 19 to the transverse faces 14 is de?ned 
by the dimensions of the parts and the stiffness of the 
springs 20. In the embodiment shown, the plates 16 have 
a longitudinal edge 23 extending beyond the longitudi 
nal edge 24 of the collars 15. If there is a high pressure 
in the annular ?lament, it is advisable to reverse this 
relationship, so that the collars 15 support the seal hold 
ers l8. 
Known means such as worm screws 27, which are 

detachable and are engaged in perforations of the plates 
16 and whose end penetrates a longitudinal slot 28 ofa 
seal holder 18 prevent the latter from rotating in the 
slots 17. The slots 28 can also serve as a longitudinal 
abutment for preventing the seals 19 from moving ex 
cessively out of the slots 17. It is then merely necessary 
to limit their length as a consequence thereof so that the 
worm screw 27 abuts against their end. 

In practice, the seal holders 18, seals 19 and leaf 
springs 20 are subdivided into sectors in order to permit 
the installation of the machine. The gaps 25 between the 
seal holders and seals are then displaced with respect to 
those 26 separating the plates 16, so that at these loca 
tions there are no communications between the annular 
?lament and the reinforcements 10. Other means and in 
particular other seals can be used for plugging those 
parts of the gaps 26 which are located between the 
sectors of the rings 3 positioned between the pairs of 
slots 17. The seals 19 can e.g. be of carbon, composite, 
metal braid, lamellas, brushes and other suitable materi 
als. There is a wide choice, because they are flexibly 
?tted and with limited displacements and are conse 
quently not pressed against the transverse faces 14 with 
a force which would bring about the premature wear 
thereof. 
FIGS. 3 and 4 show two further embodiments of the 

invention where the rings are designated 103 and 203. 
They are constituted by two. parts, namely a part 30 
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4 
connected to the ?xed blades 1 and a part 31 carrying 
the collars 15 and the seals 19. These two parts 30, 31 
are reciprocately mobile in the longitudinal direction of 
the annular ?lament. To this end, the second part 31 is 
provided with angle sections 32, which secure between 
them sliding tubes 33 of the ?rst part 30, while enabling 
the said tubes 33 to engage in their unevennesses and 
also partly pass out of the same. Splines 34 are provided 
between the two parts 30, 31 to prevent them from 
turning with respect to one another. 

In this case the reinforcements 110 are deeper and the 
rings 103 and more speci?cally their ?rst part 30 have a 
large radial extension, because the ?xed blades 1 are 
pivotably mounted so that it is possible to vary their 
inclination in accordance with the machine operating 
conditions. The inclination control mechanism is placed 
around the ?xed blade stages 1 and is consequently not 
visible in the drawings. The rings 103 merely have 
means to permit the pivoting of the ?xed blades 1. 
Therefore the ?rst parts 30 are arranged as a conse 
quence of this and contain an anti-friction bushing 35 
surrounding the pivot pin 36 of the ?xed blades 1. 
Under these conditions, the transverse faces 114 of the 
rotor 104 on which the seals 19 rub are not established 
in the immediate vicinity of the annular ?lament and are 
instead at a certain radial distance therefrom, on the 
radial orientation, circular projections 37 or 38 and 
which can be directed towards the inside or the outside, 
as a function of the particular case. Much larger vol 
umes then exist between the annular ?lament and the 
seals 19, but the undesirable ?ows and turbulences are 
avoided to a very considerable extent due to the tight 
seals obtained as a result of the seals 19. 
The device of FIG. 4 is slightly different. The seals 19 

are brought close to the annular ?lament, so that the 
mobile part carrying the rings 203 is constituted by an 
inner plate 40 and two seal holder rings 41, which ex 
tend at the level of the pivot pin 36. A slide system for 
the mobile part 39 with respect to the ?xed part 42 of 
the rings 203 and constructed substantially as part 30, 
makes it possible to compensate deformations in the 
machine in order to bring about an identical force or 
stress on the two seals 19. 
FIG. 5 illustrates seals of a type different from those 

of FIG. 2 and which they can replace. The springs 20 
are omitted and the seals 119 are here constituted by a 
border of ?exible bristles ?xed to the seal holder 118, 
whereof one edge 121 rubs against the transverse faces 
14 and whereof the other edge 122 touches the bottom 
of the slots 17 (the seal 19 of the embodiment of FIG. 2 
could be made from other products and in particular 
have continuous ?exible, elastic material lips). In this 
case the seal holders 118 slide even more freely in the 
slots 17. The advantages of this arrangement are an 
even better sealing action, an easier choice of the press 
ing force for the seals and a greater tolerance with 
respect to the axial displacements between the rotor and 
stator of the machine. 

Thus, the gas ?ows in the interior of the slots are 
opposed by the edge 122, which serves as a static seal. 
It is possible to reduce the compression of the bristles, 
by cutting the desired length from their ends prior to 
?tting them in the slots 17. The axial displacements of 
the rotor in the stator have repercussions on the seals by 
a bending of the bristles, which produces an elastic 
force varying only slightly as a function of the bending 
action, contrary to what occurs in numerous conven 
tional springs. The importance of this force is in particu‘ 
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lar dependent on the free length of the bristles of the 
side of the edge 122. 
A corollary of the latter effect is that the contact 

pressure of the seals 119 on the transverse faces 14 is not 
very sensitive to the axial displacements of the rotor in 

the stator and the braking risks of the rotor by the seals 
are considerably reduced, even when the seals 119 are 

highly compressed. 
These various embodiments can obviously be used 

side by side on different stages of the same means. 

What is claimed as new and desired to be protected 

by Letters Patent of the United States is: 
1. A device constituted by blade stages in an annular 

gas flow path and a drum partly de?ning the path and 
rotating with respect to the blades about an axis coincid 
ing with a longitudinal direction of the path, the blade 
stages being terminated by rings which are flush in 
circular reinforcements of the drum de?ned by two 
transverse faces, wherein the rings carry two circular 
slots, each of the slots housing a seal, each respective 
slot being open towards a respective transverse face and 
being out of the slots and pressing them against the 
transverse faces. 
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2. A device according to claim 1, wherein the means 

for forcing back the seals are leaf springs located at a 
bottom of the slots. 

3. A device according to claim 1, wherein the rings 
carry detachable abutments for maintaining the seals in 
the slots. 

4. A device according to claim 1, wherein the slots 
are de?ned by two edges of different heights. 

5. A device according to claim 1, wherein the slots 
are de?ned by ?rst and second edges and the rings 
incorporate ?exible collars located within the reinforce 
ments in order to form one of the edges of the slots. 

6. A device according to claim 1, wherein the rings 
are made of two parts mutually mobile in the longitudi 
nal direction of the path, one of said parts being fixed to 
the blades and the other of said parts carrying the slots. 

7. A device according to claim 1, wherein the blades 
are mounted in a pivoting manner on the rings. 

8. A device according to claim 1, further comprising 
seal holders which are slidable in the slots, the seals 
being ?xed to said seal holders, wherein the means for 
forcing back the seals are ?exible, elastic bristles, com 
pressed between said seal holders sliding in the slots and 
to which the seals are ?xed, and bottoms of the slots. 

9. A device according to claim 8, wherein the flexi 
ble, elastic bristles constitute the seals and extend up to 
the transverse faces. 
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